Comparison of the three primary structures of deoxyribonuclease isolated from bovine, ovine, and porcine pancreas. Derivation of the amino acid sequence of ovine DNase and revision of the previously published amino acid sequence of bovine DNase.
Based on the published bovine DNase sequence (Liao, T.-H., Salnikow, J., Moore, S., and Stein, W. H. (1973) J. Biol. Chem. 248, 1489-1495), the ovine DNase sequence is derived from the amino acid compositions of isolated short peptides covering all regions of the intact polypeptide. The sequence is substantiated by results of automated Edman degradation of the intact polypeptide and of the two middle CNBr fragments, and by elucidation of the complete sequence of the COOH-terminal CNBr peptide. The 12 changes from bovine to ovine DNase are at residues 22 (Ala to Ser), 29 (Val to Leu), 35 (Val to Ala), 54 (Tyr to Asp), 62 (Thr to Ser), 83 (Leu to Val), 121 (His to Pro), 127 (Glu to Ala), 132 (Ala to Pro), 159 (His to Asp), 163 (Val to Ile), and 231 (Ala to Val). A minor genetic variant form of ovine DNase has Val at residue 163. The data from automated Edman degradation of the largest CNBr peptide of bovine DNase show that the published bovine DNase sequence is in error and that an Ile-Val-Arg tripeptide must be inserted between Arg-27 and Arg-28. The corrected sequence is substantiated by two peptides covering this region each with three amino acids more than the published sequence. Comparison of the bovine, ovine, and porcine DNase sequences reveals the following: with the revised bovine sequence, all three DNase sequences can be aligned without a gap; all three DNases have a carbohydrate side chain at Asn-18, but only porcine DNase has carbohydrate at Asn-106; there are 12 changes between bovine and ovine DNases, 56 between bovine and porcine, and 50 between ovine and porcine; there are six highly variable regions and four invariable ones; bovine and ovine DNases have the same length while porcine DNase is longer by 2 amino acid residues at the COOH terminus; the residues around the nucleotide-binding site, the four pairs of salt bridges, and the essential His-134 groups are not changed.